Abstract. It has been an open problem whether the reduction of a matrix to Hessenberg (almost triangular) form by Gaussian similarity transformations is numerically stable [2, p. 364]. We settle this question by exhibiting a class of matrices for which this process is unstable.
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As a major step towards the numerical solution of the non-Hermitian algebraic eigenvalue problem, a matrix is usually first reduced to Hessenberg (almost triangular) form either by a sequence of Householder similarity transformations, [2, p. 347] The column-by-column reduction of an n by n matrix A = (an) to upper Hessenberg form by Gaussian elimination produces a sequence of similarity trans- 
Wilkinson [2, p. 364] points to the danger of potential worsening of the condition of the eigenvalues caused by large elements in the matrices
It is implicit in [2] that the largest element of Fk"1 is bounded in magnitude by 2*_1; the theorem below shows this bound to be sharp and the example illustrates the consequences of this fact. The proof of the theorem uses a construction analogous to that of [2, p. 212].
Theorem. There exist matrices for which max |7<?| = 2k~x .
Proof. Let
Received April 25, 1969. We have shown that there exist matrices which cannot be stably reduced to Hessenberg form by means of Gaussian elimination in finite precision arithmetic. Householder transformations, however, provide unconditional stability.
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